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Lonrad Crnoeol

Ten test subsbanccs Were gupnlied oy Lhe Feod and SrUg ﬁdminigtraticn
iy tesoinc in uhe chics gvliryc, _elails on the nature and source of these
aspeluneon io chown 1o Tunie i, &11 suuptances were stored at room temperature
i toe derk until they wear: wred, excent that the vropyl gallate and phosphated
moagne oni di-slycerides were kest unter prefrigeration. Host of the subatances
wewe Giggoived in o suliuble colvent or guspended 1T 3 suitable liquid far
Pteeiioet into fertile oot I one ingtance the substance was injected
et 1y wiibiout o ~elvert or CcRrrier, apecific informatlion about solvents,

L Tiisiby of ke subolonees el prehlems peculiar to individual substances will

Lo plven under npecific protocel for each suostunce tested.

Fertile eggs used in these investigetions were from & specific
crthomen free fleck of Dekalb 161 ege production type chickens fed a breeder
ration free ci antibiotles orf othar drigs. Ign3 WCre atored at 55¢ F and &
relative mmidizy of {0 peroent sor 0 to 5 days prior to use. Egegs were allowed
tp weanh room LESpErItUre, pliced on plaatic fiats and subjected to wltreviclet
iwroilation for 30 mimsies. Ire top of each egg was cleznsed by & cotton swab
saturated witk 0 percent cthanel, & small hole was drilled over the air cell
tarouzh the-shell and the sesl sunstance was injected wish the aid of 8 0,25 ml.
suberoulin syringe fitsed with a anitoble needle. AlL equipment and glassware
used te nondle =le Test substances or Lheir golukions or auspenslons were
ctorilized by nute cloving and every attempt wos mede to avold microbiclogical
contomination of the eisgs. Following injection the hole in each egg was
cecied by zodrep of flerible collodion and the €288 Were set in or returned to
the incibators. JAmesdEy Model 252 Incubator-Hetchers were used and maintained
ot 1ro® F dre bulb temperabure snd B0 Fowet bulb temperabure during the first
13 doys of incubation,  lags wWere furnes automatically each L hours. Egga
cers oeopnilod periodieally to rémowve dead embryos and all smbrycs were ezaminad
for ocoene of doveloveeit and onvious defeciy. After 15 doys of incubation wriable
criveorna wore broaneforrad 1o tatcohing baskets aod hetehing temperature wis reduced
Lo 5,99 Fodry bulo resding ond hunidity was inercased to & 00 ¥ wet bulb
poxtine,  Uron hatching (23nd day) chicks were examined for abnormalitics and
s wope olenrad and wlizarin steined to examine them for axeletal defects.
fher embryos (50 for each substanece studied) were secrificed and samples of
Tivsr, muocle. bursu, braln, ciye, gplesn, neart, pancrets, ung and kianey
were tulenn pad Tived in formalin,  Tater tigsues were embeded in paraffla, eub,
210 Lred ol eeuthed fo hishosathotorical examination. Tuch sample wWas done
i s Thenle ml henet total of 12,000 tissucs were exumined for lezions.

tralipianry ponce Sinding experiments were conducted 1o find the
doscs of Lhwe tosi susstouccs thit couwld e used in constructing dose response
onves for Loricliy as measured by embryonic mortallty. In wWwo CAseS, the test
subpbance was nea-toxic in the larzest dose that could be ncoomnodated by
injection.  Gpeelilic dooe response cEperiments wging 100 or more egds per dose
fand 5 oar more doges of Lhe beost arornbance were cvonducted at e mindwem of 3 time

Sl Lo ociniin the losicduy datd veported.  dolvent or shen injected

R L L cepLrel CTUL Lo eena e el withopaich epperiment . o .
e, wonthoonrto U L eninklant L proviie cnbryss Tor pxramination b

:rialqu deeso ol Dhe Lo wlladidios Inourder to rurilel evolunte ieratogenle

e e ot ubinin wdaibiomel dals an bhe petwre ol embryonic defecls.
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Table 1

Fiiw sroech Test Subctances

cubzthance and ldentification

]
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Taoinee, Ddible
Tormont Doiries, Inc.
Appleton, wWisc,

Trowyl nllate Lot 337

Saddun Ascorbate, U.3.F. FCe
Lot Ho, 5605102

foffminr-Tuloshe Ine., Mutley, N.

¥ 3127 7300

Spdiu Erelheorhate F.C.0.

Lot Fo. &3La72

FDA 3207 7300)
Hoffmann-lakiocche, Hubtley, H. J.

gil Hutpes ¥, East [ndisn
Tpitoache Dodge & Oleotht, Ine.
Tl-22 Lew Yorix, M. 1.

Fine Sulfate - Rayon

1ot & 213°R1L

Virsinic Chemicals, Ine.
lorTatnouti, Vi

Starnous Chlevide, AR 2H20
wzllinckrodt Chemical Works
5t. Lowis, Mo

Tales 00 #1481, Whitiaker, Clark
ot lapiels, o,

Careb Besn dum FDA Trell

ihospheted fono- aud Di-Glyeeriies

Tot ¥a. 1030

viteo Cchomieal Organies Division

Mew Yorl, H. Y.
FLOOL DYS=-300

Anbged,
Monchyd.

Lap &

Compound No,
(00063423

000121799

QO0L3k032

ITUSR206aL

Mo BooBLSS

007733020
QOTULELTT

00777299

010101390

PM 9000L0DZ

grT0eii23
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T IR T ol Conanorisond:

com oo Lho welotdve towicity of the ten cottpountds tested is

PR o Wiu P
1

ii. then tesicliy ia eyoloanted by the air cell route of injectich

z SRR T R
Pooor o, Wl ineretion, wilokh Was the most sensitive for most of the substances
crlai, fioony be seen thoi the test substances oun be divided into 3 categories

A7 vewicing. Substances harhly toxic are zine sulfste, propyl gallate and
porn i, cnderate Legiiodty wos oncountered with sodiuwm sacorbate,
tate, oll of 1uined apd stonnous chloride. Those substances of

L vk Lioiond, :nle and phosphated MONo- ond di-glyceride.

Doz ol Ean suboianzed tagted producec general embryo toxic responsEe
cooooeibe uudfor pdoma exesth Tor lactose snd tole at the doses tented., Some
zocific srructural defects wero noted and seemed to be related Lo certain
—ybatances 85 showh in Table il.
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able 11

Compoiricen of Ten Sub

Lab 4

sunlec: Tested

Tor Toxicity and Terutology

ICsq via Specific
cubutanee air cell at Abnermalities
Testerd %6 hrs, Hated
lactose rery large hone

fropyl Gallave
Sodium Ascorbate

Sodium Urythorbate
gil of Hutmez

Zing Sulfate

atannous Chleoride
Tole
Corol Beapn Gum

sigEpiuved Hong-
and Di-Glyecorides

13 mgs./kg.
100 megs. ke,

G4 mgs. fug.
20 mgs. fkg.
b omgs. /.

120 mgs./Ee.
=200 mgs. kg,
23 mgs. kg,

= 3000 mge. Sk,

Ascltes, edemt, celoaamia,.

Ageltes, edema, celozomdla,
Yiver histopathology, head
defects.

Agcitea, liver histopathology.

Agcites, edema, celosomia,
dwarfisgm.

Ascites, edema, celosomis,
dwarfism.

Asclites, edemn, celoscomia,
nane

fnophthelmia, phocomelis, miscro-
relia, torticcllis, celosomis,

Azcites, anaphthalmia,
Lrachyenathia,
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Coctdie Crotoeci:

Tal: ip sp ooxtromely insoluble compound. After many abtempies to
1o suimekiz susTencing mediuom, e mixture of egquzl parts by volume of

A 1
A R

;i:;ﬁrﬁl qud ctorile water waz used o5 the vehiele for sdninistration. Five to
i m Lemola of Lale were used via the eir cell at O hr., ~the albumen. at

5 ars., the yolk at O hr. and the yolk at o6 hrs, Dats using the air cell
=i ¥ lris. ore nob reported dus to very high solvent toxicity.

Heswlla:

The data for the tale is presented in Tables 23-32. Fercent mortality
vas significantly increazed by the 3 highest levels of tele when given at O br.
< ile nir cedl. Wken —iven in the albumen at S hra. the results indlcate
Lo ircreace 1n mortslity due to tale bt the increase was sighificant only at
ine lowest and highest level of compoumd admindistration. High solvent control

Ceealiiosoarie enverienced vk O he,  with welk Injeclion and as a partial
cacoouence mortality wes actielly reduced significantly by the two highest
lovels of tule. When glven at 9% hrs, via $he yolk mortellty was higher at all
Toweds of taie ipjeeilim but reached significanze only at the lowest, median
i reteat level ef sirdipdlefrution,  In all cases, there was no pignificant
rerreagion of dose on mertelity. Percent aonormal chicks hateched wes increased
podv oo e, adr ecll o dingectlion at the 3 higheat dale levels and not by other
TS L edintoteosion.  Tercent H-S-V-1 ebnormelities wes increased
CiepdPieontly orly vy sir eell injection at O hrs. with 5.0 mgs./egg of talc
i fmiection with 10.L0 mgs.fegg.

- PRI,

1

Ty-r il: L

Is Tie the Sebn frem most of the previcus compounds no apparent
e i eediio wMreeo Loacrieiioles due bo lressmens witn talc was noted.
Clgeeeny Leato pasrmanco Tn o the form of edems and ascites wes not found in talc

srovied wmd to nogreater cxtent than in the solvent controls. Bame increase in
cesogontia roy accouns for the oversll effecti cnzerved.

Tole roiled to proivce a elear cus effect om embryonic mortality or
inpldence of abnormelitles although some significant increases In moytality
and abnorpalities were noted. The effect of tale would eppear to be related
to its physical properties rather then to its chemical propertles. It's
incolabdlity and lack of embryo todic response supgest thai it may produce
some;nechanicul damage. I tale can be sald te have an IQgp it would be =200
naa. SRR,
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Lab b
T3

Tuble &9
DATA SURMARY

Tale in 50% Glycerol
viz Alr cell at O I,

Paroent

Numbeyx Mnormal Parcent
bose of Compound Injected of Parcent 3 Chick55 H=8-V=L
{mgs./kg.} imgs./eqq} Eggs Mortality Hatched Abnormalities
Consrel Hone L3h 5,00 6.45 0.92
Solwvent Hone 109 13,75 6.2 0
25,0 1.25 110 15.45 11.81 181
50.0 2.50 109 15.59 11.00 3.66
10,0 5.00 108 26,850 16.66°™ 5.55°
15¢.0 7.50 109 lﬁ+.95l :1.9.2&'E 4,58
20,0 10.00 109 37.61% 19.26° 1.83

1 [ifference from control group is highly significant

e pifference Irom control group is significant

Sififcrence lrom conilol response 18 highly gipaificant

7

A e p . .
nifiercrnce Traom conurol recpinie 18 signlficent
Zame 4g Zi

da - F (Calle FO4.00)

%5 - F (Col) =F (.05

[ N e W
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UALE SUMIAARE

mafe hn 906 Glycercl

vio Albumen

at 96 dra.

1ab 4

Percent )
Hurber abnormal Percent
pose of Compound Injacted of Pexcent. Chicks H=8-¥-L
(g5 . Sk (ngs . feag} Eggs Mortality Hatched Abnormalities
Control licre Tt 2.9C 6.U5 0,92
Selvent Hone T0 28.57 1k .28 2,85
- 1
2.5 0.625 68 55.88 7.35 2,543
25,0 1.25 o 35.02 R.S5 1.49
53,0 2.5 T0 ha bz 1&.252 1.hke
75.0 3.77 €3 34, 7d 3.6% 0
100.0 5.0 66 na hate 10.60 0
i pDifference {rom coalrel group iz hipghly signifilcant
e mifference from ccnfrul rotp ip zigpificant
=

T T
PO
o T
I
I

slope i uegutive

N3 - F (Cal)=F (.C5)
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Tale in S0% Glyeerol
via Yolk &t O Hr.

[ Fercenkt
Humber abnormal Percent
pose of ComEound Injected of Percent-4 Chicks E=5=Y=L
{mys . kg.) {ros. /eag) Eggs mMortality Hatched abnormalities
Control Hone L3k 9,90 6,545 .92
Bolvent Hone 110 7h .5 g.18 o
13.5 0,625 57 £5 .67 1h,92 2,98
5.0 1.25 101 TEL2T 2.97 APRr =
53.0 2,50 1c3 6. 01 8.732 0,97
TG0 375 | 55 75. %8 b6l 1,53
o, 0 5,00 RIS 69,09 12,78 W5k
. { - N2
15,0 7.5 My Lo, 5 1R 0
200,0 30,06 36 55.55““ 11.11 8,33

1 ... . . . . .
pifferenoe ool control croun iz highly signlficans

a ... . . . P
* fferoiec trol control roup 18 signiticant

-
d

—
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T
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o

3 pifference TroLl poptrol Poul Pespanse is significaat
L . .
slope 16 ney M Live

54 - F (Culle ¥ (.05)
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fable 32
DATE BU-LARY

Teip in 505 sly-erol
wia Tolk at 90 [rs.

. Parcent
Munbher Abnormal Percent
Dase of Comround Injacted of Fercent 4 Chicks,_ - HrS=V-L
fmes . Sk, ) {mas. fegal Laas flortality Hatched sbnormalities
foatrel Hone Lk .90 -l 545 0.92
solvent i ine 107 19.62 11.21 0.93
25,0 1,95 1OR 4G, o0 L.62 5
. ) ¥
LA =.5 108 23.l1+ 13.928 3.7
10C.0 5.0 109 4o.35* .17 3.66
153.0 7T il T Wil & 90
. o . Jac:
RO L L feul A It
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